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ABSTRACT 



There are provided an organic polymer composition 
having an antistatic property, and a molding product 
and a fixing device using the same. The organic poly- 
mer composition comprises at least an organic polymer 
and porous inorganic fine powder carrying a liquid 
antistatic agent dispersed in the organic polymer; the 
porous inorganic fine powder having an oil absorption 
of 100 ml/100 g or larger before it carries the liquid 
antistatic agent. 

20 Claims, 6 Drawing Sheets 
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ethylene (PTFE), tctrafluoroethyienefluoroalkoxyethy- 

ORGANIC POLYMER MATERIAL HAVING lene copolymer (PFA), etc., which covers the core bar. 

ANTISTATIC PROPERTY, ELASTIC Inside the fixing roller, a heater such as a halogen lamp 

REVOLUTION BODY AND FIXING DEVICE is disposed as desired, thereby to elevate the surface 

USING THE SAME 5 temperature of the fixing roller to a temperature suitable 

for the fixing. In many cases, the above-mentioned sur- 

This application is a division of application Ser. No. face temperature of the fixing roller is controlled by 

07/268,986 filed Nov. 9, 1988 now U.S. Pat. No. means of a sensor so that it is set to a prescribed temper- 

4,970,559. aturc. Further, around the peripheral surface of the 

10 fixing roller, there is sometimes disposed a cleaner for 

FIELD OF THE INVENTION AND RELATED removing the offset toner and paper dust, or a separa- 

ART tk>n claw for preventing an image-supporting material 

The present invention relates to an organic polymer such as transfer paper from winding about the fixing 

material having an effect in preventing or suppressing roller. 

electrification. 15 On the other hand, the pressure roller comprises a 

Further, the present invention relates to a specific core bar formed of a metal such as iron and stainless 

silicone rubber composition, a molding product formed steel and an elastic layer having releasability and com- 

from the composition, an elastic revolution body (or prising a material such as silicone rubber, which covers 

body of revolution) comprising an elastic body which the core bar. The pressure roller is caused to contact the 

has a surface layer formed from the composition, and a 20 fixing roller under pressure by a pressure-applying 

fixing device including the revolution body. means such as a spring. 

Hitherto, in order to reduce electrical charges in The image-supporting material carrying thereon an 
various molding products of plastic or rubber, antistatic unfixed toner image is sandwiched between and con- 
agents have been directly applied onto the surface of a veyed by the above-mentioned fixing roller and pres- 
polymer material or kneaded therein. However, in a 25 sure roller under pressure, whereby the unfixed toner 
process wherein the antistatic agent is directly applied image is fixed to the image-supporting material under 
onto the polymer material surface, the antistatic agent heating and pressure. However, in the conventional 
easily drops out of the surface and the effect thereof fixing device, the pressure roller is charged so as to have 
decreases in a very short time. On the other hand, in a a high voltage (e.g., 2 KV or higher) because of tribo- 
process wherein the antistatic agent is kneaded in the 30 electrification when the paper is passed through the 
polymer material, the effect thereof continues for a device, whereby there occurs a problem such that the 
longer period than in the case of the application paper winds about the pressure roller. Further, there is 
method, but the continuance is not sufficient. Further, posed a problem that unfixed toner particles are seat- 
in the kneading method, there- occur problems of com- tered by the electric field due to the pressure roller to 
patibflity of the antistatic agent with the polymer mate- 35 blur line images, or that the toner is attached to the 
rial, and reduction in the physical property of the base fixing roller surface to often cause the offset phenome- 
material due to the kneading of the antistatic agent For non. 

example, the mechanical characteristic of the base mate- In the prior art, in order to solve the above-men-* 

rial decreases. tioned problems, a discharge brush is caused to contact 

On the other hand, in the rubber products such as 40 the pressure roller thereby to discharge it by using the 

rubber roller, gearing belt, conveyer belt, rubber plate, earthing. However, the potential of the pressure roller 

and gasket, which are used in various devices such as is only decreased to about 1-2 KV, whereby the dis- 

electrophotographic copying machine, printer, office charge effect is limited and is insufficient 

printing press, paper-making machine, and fiber-making In the case of a fixing device without cleaning means 

machine, there sometimes occurs a problem of an obsta- 45 for cleaning the fixing roller surface, the amount of 

cle caused by static electricity. Particularly, in an image toner particles attached to the fixing roller surface is 

forming apparatus such as electrophotographic copying increased when the surface is considerably charged, 

machine, conveying ability, releasability and durability whereby there is liable to occur a problem of image 

are generally required for the conveyer roller for con- failure such as the offset, or of staining of the roller 

veying a sheet transfer material (or recording medium) 50 surface due to toner particle attached thereto, 

such as plain paper along a prescribed covering path. In a fixing device using a roller under heating and 

Further, conveying ability, releasability, abrasion resis- pressure, it has been found that when there is used a 

tance, fixing characteristics and durability are also re- pressure roller having a surface layer comprising a sili- 

qnired under severe conditions with respect to a fixing cose rubber composition obtained by adding a surfac- 

device comprising a fixing roller and a pressure roller, 55 tant such as fluorine-containing surfactant to a silicone 

which applies heat to an unfixed tone image formed on rubber, the charging of the pressure roller is suppressed 

a transfer paper under pressure, and must convey the and therefore the amount of the toner attached to the 

transfer paper to the prescribed conveying path while fixing roller surface is remarkably reduced. Further, it 

preventing an offset phenomenon due to sintering or has been found that there is an improvement in image 

melted toner. 60 failure such as the offset or in staining of the pressure 

Conventionally, the fixing device of this type com- roller due to toner particles attached thereto, 
prises at least a fixing roller and a pressure roller which With respect to the above-mentioned fixing roller 
contacts the fixing roller under pressure and rotates and/or pressure roller in the electrophotographic copy- 
corresponding to the rotation thereof. The fixing roller ing machine which is used under the high-temperature 
comprises a hollow core bar (or cylinder) formed of a 65 condition as described above and for which the continu- 
metal such as aluminum and iron, and a layer of a mate- ance of the antistatic effect is required for a long period, 
rial having good releasability such as silicone rubber the continuance of the antistatic effect is insufficient 
and fluorine<ontaining resin including polytetrafluoro- even when the antistatic agent is kneaded in the rollers. 
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In the conventional method wherein the antistatic ered with dimethylsilicone rubber is used as the pres- 

agent is mixed in a rubber, there occurs a problem that sure roller. As described above, in the case of a- fixing 

the antistatic agent affects the mechanical property or device without cleaning means for cleaning the fixing 

another performance of the rubber. In order to enhance roller surface, the amount of toner particle attached to 

the antistatic effect, an electroconductive substance 5 the fixing roller surface is increased when the surface is 

such as metal powder, metal oxide powder and carbon considerably charged, whereby there is liable to occur a 

black has been mixed in a rubber. However, when such problem of image failure such as offset, or of staining of 

rubber material containing the conductive substance is the roller surface due to toner particle attached thereto, 

used for the fixing roller or pressure roller in the elec- These problems are more remarkably posed in a case 

trophotographic copying machine, the surface energy 10 where the elastic revolution body covered with the 

of the roller surface is extremely increased and the re- above-mentioned silicone rubber elastomer containing 

leasability thereof is decreased in proportion to the the fluorine-containing polysiloxane is used as a pres- 

addition amount of the conductive substance, whereby sure roller, as compared with in the case of the conven- 

the staining of the roller surface due to toner particles tional revolution body covered with the dimethylsili- 

attached thereto is increased. IS cone rubber. 

Laid-Open Patent Application (JP-A, SUMMARY OF THE INVENTION 

KOKAI) has proposed a process wherein synthetic 

porous zeolite fine powder (i.e. -molecular sieves") An object of the present invention is to provide an 
having 20 -50 wt. % of a higher alcohol-type surfactant organic polymer material which has an antistatic prop- 
and an antistatic agent such as a polyether-modified 20 erty and is excellent in persistence in antistatic effect, 
silicone oil is used in order to solve the problem of Another object of the present invention is to provide 
winding of paper about the heat roller due to static an organic polymer material which has an antistatic 
electricity, which is encountered in the fixing device of property and is excellent in discharging effect, 
a dry-type copying machine. However, because the oil A further object of the present invention is to provide 
absorption of the molecular sieves is substantially none 25 an organic polymer material which has an antistatic 
or is very small (20 ml/100 g or less), the amount of the property and contains an antistatic agent at a high con- 
antistatic agent contained in the molecular sieves is very centration. 

small. Therefore, in order to obtain sufficient antistatic A further object of the present invention is to provide 

effect by using the molecular sieves impregnated with a an organic polymer material which has an antistatic 

small amount of the antistatic agent, the addition 30 property and is excellent in mechanical strength, 
amount of the molecular sieves must be increased, A further object of the present invention is to provide 

whereby the physical properties of the base material, an addition reaction-type silicone rubber composition 

such as strength, hardness, elasticity, permanent defor- excellent in antistatic effect. 

mation, releasability and heat resistance are affected by A further object of the present invention is to provide 

the molecular sieves, as the antistatic agent-carrying 35 an addition reaction-type silicone rubber composition 

material. Even when a large amount of the antistatic excellent in discharging effect 
agent is carried on the molecular sieves, the interior A further object of the present invention is to provide 

portions of the molecular sieves are not impregnated an addition reaction-type silicone rubber composition 

with the antistatic agent and the resultant mixture be- having a low surface energy. 

comes a paste-like material. Accordingly, in such case, 40 A further object of the present invention is to provide 

there is only expected the same persistence as in the case a silicone rubber composition such as an addition reac- 

where the antistatic agent per se is simply added to a tion-type silicone rubber composition which contains a 

rubber and kneaded therein. surfactant at a high concentration and is excellent in 

In order to prevent a rubber surface from staining, mechanical strength, 
there has been proposed a method wherein a fluorine- 45 A further object of the present invention is to provide 

containing polysiloxane having a functional group capa- an elastic revolution body excellent in antistatic effect, 
ble of reacting with an un vulcanized rubber, and a poly- A further object of the present invention is to provide 

fluoroalkyl group in its side chain is mixed in a rubber an elastic revolution body excellent in discharging ef- 

(Japanese Laid -Open Patent Application No. feet 

236842/1987. When such method is used, the roller 50 A further object of the present invention is to provide 

surface can be prevented from staining in a relatively an elastic revolution body of which surface is less liable 

initial stage, but it is difficult to prevent the roller sur- to be contaminated. 

face from staining for a long period. A further object of the present invention is to provide 

Further, in a case where an elastic revolution body an elastic revolution body excellent in durability, 
covered with the above-mentioned silicone rubber elas- 55 A further object of the present invention is to provide 

tomer containing the fmorine-containing polysiloxane is a fixing device excellent in anti-offset characteristics, 
used as a pressure roller, as compared with in the case of A further object of the present invention is to provide 

the conventional revolution body covered with dime- a fixing device excellent in durability, 
thylsilicone rubber, the pressure roller is charged so as According to the present invention, there is provided 

to have a higher voltage (e.g., 3 KV or higher) because 60 an organic polymer composition having an antistatic 

of triboelectrification when the paper is passed through property, comprising at least an organic polymer and 

the fixing device. As a result, there remarkably occur porous inorganic fine powder carrying a liquid antista- 

problems that unfixed toner particles are scattered by tic agent; the porous inorganic fine powder being dis- 

the electric field due to the pressure roller to blur line persed in the organic polymer; the porous inorganic fine 

images, that the toner is attached to the fixing roller 65 powder having an oil absorption of 100 ml/100 g or 

surface to often cause the offset phenomenon, and that larger before it carries the liquid antistatic agent 
the paper winds about the roller, as compared with in .The present invention further provides a silicone 

the case where the conventional revolution body cov- rubber composition comprising a silicone rubber and 
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porous inorganic fine powder carrying a polyether- cured. The thus obtained addition reaction-type silicone 
modified silicone oil having a polyoxyalkyiene group in rubber is solid and has elasticity because of its cross- 
its side chain; wherein the porous inorganic fine powder linked structure. 

is dispersed in the silicone rubber and has an oil absorp- According to my experiment, when, various, amounts 
tion of 100 ml/100 g or larger before it carries the 5 of the fluorine-containing surfactant were added to the 
polyetber-modified silicone oil. above-mentioned liquid A or liquid B, respectively, the 

The present invention further provides a silicone curing is inhibited in an amount of 0l4 wt..% or more, 
rubber composition comprising an un vulcanized siJi- and particularly, the curing failure was remarkable in an 
cone rubber; a fluorine-containing polysiloxane having amount of 1 wt % or more. Even in the addition 
in its side chain a polyfluoroalkyl group, and a function 10 amount wherein the curing failure is a tittle, there was 
group having a reactivity to the un vulcanized silicone observed a decrease in the physical property such as 
rubber; and porous inorganic fine powder carrying a hardness, strength, resilience, and compression perma- 
liquid antistatic agent; wherein the porous inorganic nent deformation, with respect to the resultant addition 
fine powder has an oil absorption of 100 ml/100 g or reaction-type silicone rubber. Further, when the liquids 
larger before it carries the liquid antistatic agent 15 a and B to which the fluorine-containing surfactant had 

The present invention further provides a silicone been added were left standing still for a long period, the 
rubber composition comprising an addition reaction- j iquid silicone rubber and the fluormcKxmtairiing sur- 
type silicone rubber and porous inorganic fine powder factant were separated from each other, whereby there 
carrying a surfactant; wherein the porous inorganic fine was Q m ^ storagc stability or shelf life 

powder is dispersed in the addition reaction-type sih- 20 thereof 

cone rubber and has an oD absorption of 100 ml/100 g Jh ^ t &nd Qther object5i features and advantages of 
or larger before it carries the surfactant ^ eseflt mvcntion ^ become more apparent upon 

The present invention further provides a molding consideration of the following description of the pre- 
product which is obtained by thermally molding the fefTed OTbodiments of ^ preser t invention taken in 
above-mentioned organic polymer composition or sih- 25 ^ ^ tne accompanying drawings, wherein 

cone rubber composition like reference numeralTa^^ like r^rts. 

The present invention further provides an elastic u * c ^ 
revolution body with an elastic body which has a sur- BRIEF DESCRIPTION OF THE DRAWINGS 
face layer formed from the above-mentioned organic _ _ „ . . . . - . , . . f 

polymer composition or silicone rubber compcdtioT 30 HGJ is a f*^, « 

The present invention further provides a fixing de- an embodirnent of the roller fixing device usmg heat and 
vice, comprising at least a pair of rollers between which pr^sure according to the present invention, 
a toner iinage-supporting material carrying. an unfixed FK>.? " » graphshowmg changes m the cunngstate 
toner image is passed under heating and pressure to fix of the silicone rubber compositions of Examples 1 and 2. 
the toner miage^oSe toner image-supporting material; 35 and Comparative Example 1, with the elapse of time, 
wherein at least one of the pair of rollers includes a nG ; t 3 * * ^ h show ^« m * e sur ^ 

surface layer comprising an elastomer which is formed potential of the silicone rubber surfaces of Example 5 
from the above-mentioned organic polymer composi- and Comparative Example 5, with the elapse of tune, 
tion or silicone rubber composition. FIG. 4 » * show ^« m <£ su * ac ? 

According to my experiment, it has been found that 40 potential of the silicone rubber surfeces of Example 7 
when a silicone robber of addition reaction type is used and Comparative Examples 7 and 8, with the elapse of 
as the silicone rubber for a roller, the addition of a sur- time. 

factant affects the curing (or hardening) reaction of the FIG. 5 is a schematic longitudinal sectional view of 
addition reaction-type silicone rubber. another embodiment of the roller fixing device using 

The addition reaction-type silicone rubber is gener- 45 pressure according to the present invention, 

ally prepared from a "liquid A" comprising at least a FIG. 6 is a graph showing changes in the surface 
base polymer of liquid vinyl group-containing dior- potential of the rubber moldings in a flat plate form of 
ganopolysiloxane Examples 10 and 1 1 and Comparative Examples 10 and 

11, with the elapse of time. 

50 DETAILED DESCRIPTION OF THE 

( . . . Si-CH-CH,) INVENTION 

' The present invention relates to a polymer material 

used for forming a rubber or plastic molding, which has 
and a platinum catalyst as a catalyst for curing reaction; 55 an excellent ability to prevent or suppress electrifica- 
and a "liquid B" comprising at least an active hydrogen- tion. In the present invention, porous inorganic fine 
containing siloxane powder which carries a liquid antistatic agent capable 

of preventing or controlling electrification is mixed in 
an organic polymer compound such as plastic or rubber, 
I 60 thereby to obtain the above-mentioned polymer mate* 

(.-.a-H) rial. 

In a case where the polymer material according to 
the present invention is used for, eg., the elastic coating 
as a crosslinking or curing agent and a liquid vinyl layer of a roller such as fixing roller or pressure roller in 
group containing diorganopolysiloxane. In the prepara- 65 an image-fixing device used in an image-fonning appa- 
tion, the above-mentioned tiquid A and liquid B are ratus such as electrophotographic copying machine, the 
mixed at a prescribed ratio (e.g., a ratio of 1:1), and the electrification of the roller surface can be prevented or 
resultant mixture is degassed and then heated to be suppressed well. When the roller using the organic 
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polymer material of the present invention is used, a 1-5 g of a sample powder is disposed on a glass plate 
failure in a fixed image that unfixed toner particles are (about 250x250x5 mm), and boiled linseed oil is 
scattered to blur line images is obviated, and the con- dropped from a burette little by little to the central 
lamination of the roller surface with the toner attached portion of the sample powder, while sufficiently knead- 
thereto is prevented. Further, the problem of the wind- 5 ing the whole sample powder whenever a small portion 
ing of a sheet transfer material (or recording medium) of the linseed oil is dropped to the sample, 
such as paper about the roller and the problem of curl of The above-mentioned operations of dropping and 
the paper separated from the roller are solved. kneading are repeated until the whole sample is con- 
Furthermore, in the present invention, the liquid verted into a hard putty-like single mass for the first 
antistatic agent which is capable of preventing or sup- 10 time, and the surface of the mass has gloss due to the 
pressing electrification and is carried on the porous linseed oil, i.e., the operation reaches the end point The 
inorganic fine powder having minute pores, is gradually amount of the linseed oil used until the end point is 
emitted from the powder and supplied to a polymer measured, and the oil absorption G (%) is calculated 
material such as rubber, whereby good effect in pre- according to the following formula: 
venting or suppressing electrification and good dis- 15 
charge effect are retained for a long period. As a result, 
the above-mentioned problems of the fixed image fail- 

nre, the contamination of the roller surface with the ™ t u7^«« *J£ZL m 

toner attached thereto, the winding of sheet transfer fijL^v^ 
materia] about the roller, and the curl of the paper sepa- » 

rated therefrom can be obviated for a long time. As a ^J^^^ SSSS SfL'SJZ 
result the durability of the roller is remarkably en- 

, ce T , . . abruptly softened due to the one drop of the boiled 

In A ^ P ^ Se ?V nV ^ tl0n, 25 linseed oil, and adheres to the glass plate, 
agent which is difficult or impossible to be mixed in the fa ^ ^ invention> various surfactants or poly- 
base rubber or plastic because of its cornpatibui.ty with h dric n^y be used as the liquid antistatic 
the rubber or plastic is used, it is possible to mix or Wc of ^ or jessing dectrifica- 
disperse the antistatic -agent in the base material by tion ^ these, it is preferred to use a surfactant 
carrying it on the porous .inorganic fine powder. When 30 which ^ p^ ^ non -polar groups in its molecule, 
the antistatic agent is directly kneaded in a polymer ^ ^ ^ of hydrophobic and hydrophilic proper- 
material, the hardness elasticity, strength and compres- tiefi M ^ Uquid ^texaHc agent, there may preferably 
sion permanent deformation of the material deteno- ^ used a polyether-modified silicone oil, or an amino- 
rates. However, in the present invention, these physical modified silicone oil. 

properties are prevented from decreasing, because the 35 yhe surfactant may be any of anionic surfactant, cati- 

porous inorganic fine powder carrying the antistatic on ; c surfactant, nonionic surfactant and ampholytic 

agent is mixed or dispersed in the organic polymer surfactant Among these, the cationic surfactant or the 

compound. nonionic surfactant is preferred in view of the antistatic 

In the present invention, the porous inorganic fine ability, 
powder for carrying the antistatic agent has an oil ab- 40 Examples of the cationic surfactant may include: 
sorption of 100 ml/ 100 g or more, and may preferably aliphatic amine salts, quaternary ammonium salts, and 
have an oil absorption of 200-800 ml/100 g, more pref- alkylpyridinium salts. Examples of the nonionic surfac- 
erably 300-600 ml/100 g. In order to prepare the porous tant may include polyoxyethylene alkyl ethers, poly- 
inorganic fine powder carrying the antistatic agent, the oxyethylese alkylphenol ethers, polyoxyethylene alkyl 
fine powder may preferably be caused to carry and 45 esters, sorbhan alkyl esters, and polyoxyethylene sorbi- 
impregnated with the antistatic agent in an amount of tan alkyl esters. 

not less than 50 ml (per 100 g of the fine powder) and i n an image forming apparatus such as electrophoto- 
less than the oil absorption of the fine powder For ex- graphic copying apparatus, a roller such as fixing roller 
ample, not less than 50 ml and less than 500 ml of an and pressure roller used in a heat-and-pressure device 
antistatic agent may be carried on 100 g of porous inor- so for fixing an unfixed image onto an image-supporting 
ganic fine powder having an oil absorption of 500 member is generally used in a specific temperature 
ml/100 g. range of 100* C. to 200* C. When the roller is used at a 
As described above, in the present invention, because high temperature as mentioned above or is molded at a 
the antistatic agent content in the addition amount of high temperature, the above-mentioned antistatic agent 
the above-mentioned fine powder is very high, not only 55 must have excellent heat resistance. Therefore, the anti- 
effective antistatic ability can be obtained by adding a static agent may particularly preferably be a fluorine- 
small amount of the above-mentioned fine powder, but containing surfactant, a polyether-modified silicone oil, 
also the bad effect of the porous inorganic fine powder or an amino-modified silicone ofl. 
on the base material (eg., that in physical properties Examples of the fluorme-contaimng surfactant may 
such as strength, hardness, elasticity and permanent 60 include: perfluoroalkylcarboxylic acid esters, per- 
deformation; and that in releasabOtty and heat resis- fluoroalkylsulfonic acid amide-type compounds, per- 
tance) can be minimized. fluoroalkylpolyoxyethyleneethanol, perfluoroalkylcar- 
In the present invention, the oil absorption of the boxylic acid salts, perfluoroalkyl-ammonium salts, per- 
porous inorganic fine powder may be measured accord- fluoroalkyl-betaines, perfluoroalkylamine oxides, per* 
ing to the method described in JIS K 5105-1978 (pig- 65 fluoroalkylethylenc oxide adducts, perfluoroalkyl phos- 
ment testing method). phoric acid esters, non-dissociative perfluoroalkyl corn- 
More specifically, the oil absorption may be mea- pounds. Among these fiuorine-containing surfactants, a 
wired in the following manner. perfluoroalkylethylene oxide adduct or a perfluoroalk- 



07/10/2002, EAST Version: 1.03.0002 



5,102,741 



10 



ylcarboxylic acid salt is particularly preferred is view 
of the antistatic property and stability. 

The polyether-modified silicone oil is a silicone oil 
having a nonionic surfactant structure wherein the 
dimethylpolysilaxane portion of the molecule corre- 5 
sponds to a hydrophobic group and the polyoxyalkyl- 
ene portion corresponds to a hydrophilic group. The 
structure thereof may for example be represented by the 
following formula: 

10 



CH 3 



I 

CHj 



I 

CHj 



CHj— SK) SK) SiO— Si— CHj 



CH 3 



CHj 



I 

CH 3 
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wherein R denotes hydrogen atom or an alkyl group; m 
denotes zero or a positive integer; n denotes a positive 
integer; and a and b respectively denote zero or a posi- 
tive integer while a and b are not simultaneously zero. 

The amino-modified silicone ofl is a silicone oil hav- 
ing a cationic surfactant structure wherein the dimeth- 
ylpolysiloxane portion of the molecule corresponds to a ^ 
hydrophobic group and the — NH2 or — NH— group 
corresponds to a hydrophilic group. The structure 
thereof may for example be represented by the follow- 
ing formula: 



CH3 r 
R— Si— O — HSi 
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[CHj 
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CHj CHj 

Si— O- — Si— R 
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CH2CH2CH2NHCH2CH2NH2 



CHj - - 
H— Si— O — h Sr— CH 
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40 



CH2CH2CH2NH2 



wherein R denotes — CH3 or — OCH3, and m denotes 45 
zero or positive integer, and n denotes a positive inte- 
ger. 

The porous inorganic tine powder used in the present 
invention may preferably be porous fine powder having 
good thermal stability, a large oil absorption, and min- 50 
ute pores. The porous inorganic fine powder may pref- 
erably have an average particle size of 1-70 microns, 
more preferably 1^0 microns. The porous inorganic 
fine powder has an oil absorption of 100 ml/100 g or 
more, and may preferably have an oil absorption of 55 
200-800 ml/100 g, more preferably 300-600 ml/100 g. 

The average particle size used herein may be deter- 
mined by forming a photograph of the porous inorganic 
fine powder by means of an electron microscope, ran- 
domly measuring the particle sizes of about 50-100 60 
particles of the photograph, and averaging the thus 
measured particle sizes. 

Examples of the porous inorganic fine powder may 
include: gyrolite-type calcium silicate (eg., trade name: 
Florite, mfd. by Tokuyama Soda KJC); spherical po- 65 
rous silica (e.g., trade names: Syloid, mfd. by Fuji-Da vi- 
son Kagaku K.fC; M.S. GEL mfd. by Dokai Kagaku 
K.K.; Silica Microbeads mfd. by Shokubai Kasei 



Kogyo K.K.); and Sirasu balloon (spherical powder 
obtained from volcanic ash). 

The porous inorganic fine powder may preferably be 
impregnated with a liquid antistatic agent in an amount 
of 50 ml or more (per 100 g of the fine powder) and less 
than the oil absorption. 

If the above-mentioned impregnation amount ex- 
ceeds the oil absorption, the surface of the fine powder 
may be wet with the liquid substance and may undesir- 
ably be converted into a paste state. On the other hand, 
if the impregnation amount is smaller than 50 ml/100 g, 
it is difficult to obtain sufficient antistatic ability or 
sufficient persistence therein. When too large an 
amount of the porous inorganic fine powder is added to 
a polymer compound, it affects the mechanical property 
of the polymer compound: Particularly, the fine pow- 
der may preferably be impregnated with the antistatic 
agent in an amount near the oil absorption of the fine 
powder, in view of the performance thereof. For exam- 
ple, with respect to the gyrolite-type calcium silicate 
(Florite, mfd. by Tokuyama Soda K.K.) having an oil 
absorption of 500 500 ml/100 g), the impregnation 
amount may preferably be 50-500 ml, more preferably 
200-490 ml, per 100 g of the Florite. Generally speak- 
ing, the antistatic agent may preferably be carried in an 
amount of 2/5 V to 4.9/5 V (ml) on 100 g of the porous 
inorganic fine powder having an oil absorption V 
(ml/100 g) which is 100 ml/100 g or larger. 

In the present invention, there is no particular limita- 
tion with respect to the method for mixing the porous 
inorganic fine powder carrying the liquid antistatic 
agent, in the polymer compound such as rubber or plas- 
tic. Various methods can be adopted depending on the 
species or form of the rubber or plastic. For example, 
the antistatic agent may be kneaded in an un vulcanized 
rubber together with another additive. In order to effect 
the kneading, Banbury mixer rollers or an extruder may 
be used. With respect to a liquid rubber, stirring and 
mixing operation may be used by means of a stirrer. 

In the present invention, the porous inorganic fine 
powder carrying the liquid antistatic agent having an 
antistatic ability may preferably be contained in an or- 
ganic polymer compound in an amount of 0.01-10 wt. 
%, more preferably 0.1-5.0 wt %, based on the weight 
of the organic polymer. The porous inorganic fine pow- 
der carrying the liquid antistatic agent can sufficiently 
show antistatic and discharging effects, even in a small 
amount. 

The organic polymer compound may include rubber 
or plastic. Specific examples thereof may include: natu- 
ral rubber, styrene-butadienc rubber, butadiene rubber, 
acrylonitrile-butadiene rubber, nitrile rubber, chloro- 
prene rubber, acrylic rubber, ethylene-propylene rub- 
ber, pory-isoprene rubber, butyl rubber, epichlorohy- 
drin rubber, poly-urethane rubber, fluprinated rubber, 
and silicone rubber. These compounds can be used sin- 
gly or in a blend of two or more species. 

The silicone rubber generally includes a beat-vulcani- 
zation (or curing) type which is converted into an elas- 
tomer under heating, and a room temperature-vulcani- 
zation type which is converted into an elastomer only 
when left standing at room temperature. 

The heat-vulcanization silicone rubber ma be pre- 
pared from an un vulcanized silicone rubber represented 
by the following formula: 
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The unvulcanized silicone rubber is vulcanized by a 
R R vulcanizing agent to be cured or hardened. Examples of 

] l" R . 1 I the vulcanizing agent may include: organic peroxides 

li— \— O— Si— O— , mrh ac tv»ri7nv1 rw»rrwide. 2.4-dichlorobenzovl nerox- 



— Si— O— »Si 



. | such as benzoyl peroxide, 2,4-dichlorobenzoyl perox- 

- r 5 ide, dicumyl peroxide, 2,5-dimethyl-2,5-a(tertiary- 

butylperoxy) hexane, pera-chlorobenzoyl peroxide, and 
wherein R denotes a methyl group, R' denotes a vinyl, di-tertiary-butyl peroxide. 

phenyl or fluoroalkyl group, and I denotes an integer In the present invention, there is not necessarily be 
More specifically, a vulcanizing (or curing) agent such clear the mechanism wherein the excellent antistatic 
as an organic peroxide is added to the unvulcanized 10 performance is obtained and is retained for a long per- 
sibcone rubber, kneaded and then heated, thereby to iod when the porous inorganic fine powder carrying the 
prepare a vulcanized silicone rubber supplied with elas* liquid antistatic agent having an antistatic ability is 
ticity. added to and mixed in the rubber or plastic. However, 

In the present invention, the porous inorganic tine ft may be considered that the antistatic agent is uni- 
ppwder carrying the antistatic agent may be mixed and 15 f onn jy dispersed in the rubber or plastic easily by caus- 
ctispersed in a coating material comprising a synthetic the porous inorganic fine powder to carry thereon 

polymer to prepare a polymer material, which is then ^ Iiquid astatic agent having antistatic ability, 
applied onto a plastic or rubber molding. whereby excellent antistatic ability is obtained. Further, 

The above-mentioned coating material may be a syn- it may be considered that the antistatic agent carried on 
thetic polymer coating material which is generally used. 20 the ^ inorganic f me powder is gradually emitted 
Examples thereof may include:alkyd resin-type coating therefrom md moves to the surface of the material, 
materials, aminoalkyd resin-type coating materials, where by the antistatic ability is well retained, 
vinyl resuvtype coating materials, acrylic resm-type In a ^ wbere ^ antistatic agent is directly added 
coating materials, epoxy resm-type coating materials, tQ a ^ materiaJ Qf , Qr ^ ^ ^^^y 
urethane resin-typc coating inatenals, unwturated poly- 25 therebetween becomes a problem. However, in the 
ester resm-type coating materials, and chlorinated rub- it * not necessary to consider such 

ber-type coating , materials. compatibility. As a result, the addition amount may 

In the present invention, the method of mixing or J y ^ rf £ 

dispersing the porous inorganic fme powder carrying ^^^^ y ^^^ 
the antistatic agent in the synthetic resin coating mate- 30 ab ^y * re g u * ted - 

rial is not particularly limited. However, it is preferred w * en ""J* 10 agent is di- 

to effect such mixing or dispersing by means of a stirrer *? dcd basc ra * bcr or ? e 

or triplet rollers. In view of persistence in the effect, it P* 1 * 5 "* 1 . P 10 **** »d another performance are de- 
is preferred to disperse the porous inorganic fine pow- ****** m man V cases. However, in the : present inven- 
der carrying the antistatic agent in a molding, as com- 35 * e ^ta^c ability is attained while preventing 
pared with in a case where a coating material is applied *> ch n ? reason for ^ ** cohered 

onto the surface of the molding. *« h <! uld antistatic agent is earned on the porous 

The rubber or plastic molding supplied with an anti- inorganic fme powder by impregnation and converted 
static ability which is obtained from the organic poly- mtD a P° wder fonn » wherebv P hasc separation does not 
mer material according to the present invention may be 40 oc f ur - , 

used in order to prevent electrification for various pur- Thc addlt,on reaction-type silicone rubber composi- 
poses. Examples thereof may include: rubber or plastic ^on according to the present invention comprises an 
rollers used in paper-making, office printing, dyeing, addition reaction-type silicone rubber showing rubber- 
fiber-making, and electrophotographic copying ma- like elasticity, as a base, and porous inorganic fine pow. 
chine; gearing belts, conveyer belts, tires, rubber hoses 45 der carrying a surfactant The addition reaction-type 
and plastic pipes. Further, the organic polymer material silicone rubber is prepared by reacting a vinyl group- 
of the present invention may also be used for preventing containing organopolysiloxane with an active hydrogen 
the staining of a molding due to floating dust, or for group-containing siloxane under heating in the presence 
EMI molding (i.e., a molding capable of intercepting of a platinum-type catalyst thereby, to effect curing, 
electromagnetic waves). 50 The surfactant which is carried on the fine powder is 

The molding or molded product according to the added to the raw material liquid for the addition rcac- 
present invention may be prepared by charging the tion-type silicone rubber. As a result, the inhibition 
above mentioned organic polymer composition in a effect of the surfa c ta nt on the crosslinking reaction is 
mold and shaping it into a desired form. It is preferred reduced even when it is added in a larger amount than 
to effect the molding process under heating. Further, 55 in the prior art, and there can be prepared an addition 
such molding may preferably be effected under normal reaction-type silicone rubber composition having a bet- 
pressure or an increased pressure. ter physical property. 

In a case where the organic polymer contained in the Further, in the present invention, a large amount of 
organic polymer composition comprises an addition the surfactant contained in the composition is gradually 
reaction-type silicone rubber, the molding temperature 60 supplied from the fine powder to the composition, 
may preferably be 60* -170* G, more preferably Therefore, when the addition reaction-type silicone 
1 10M70* C. The addition reaction of the addition reac- rubber composition is used for the elastic surface mem- 
tion-type silicone rubber occurs in the molding process ber of a roller, good antistatic and discharging effects 
under heating. may be retained for a long period, whereby the durabil- 

In a case where the organic polymer contained in the 65 ity of the roller is remarkably improved, 
organic polymer composition comprises an unvulcan- The addition reaction-type silicone rubber, as the 
ized silicone rubber, the molding temperature may pref- base material of the composition of the present inven- 
erably be 100*-200° C, more preferably 150*- 180* C. tion may for example be prepared by reacting an or- 
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ganopolysiloxane containing a vinyl group as an unsatu- 
rated group represented by the following formula: 



The above-mentioned polyether-modified silicone oil 
having polyoxyalkylene group in its side chain may for 
example be one represented by the following formula: 



CHj CHj CHj 
I I I 
CH 2 =CH-SiO-eSiOfeSi-CH= 

CHj CH 3 CHj 



:CH 2 , or 



^Hj CHJ CHj CHj 

chj-sk) — esrtr e sK>fe- -ss-chj 

CHj HC=CH 2 CHj CHj 



CHj-SrH 



Sr-OH- 



CH 3 
Sr-O- 



CHj 



I CHj 



10 



CHj CHj 
Si— 0-4— |i— CHj 
CHj 

CHiCHjCHjOCCz^OyCjH^D)^ 



wherein m and n respectively denote as positive integer; 
with an active hydrogen group-containing siloxane is 
having a reactive 



-Si— H— 

I 



20 



25 



group represented by the following formula: 



CH3 CHJ CHj 
CHj-SiO — eSiafc— Si-CHj 
CHj H CHj 



An addition reaction may be effected at a reaction 30 
temperature of 60M70* C in the presence of a plati- 
num-type catalyst. 

The surfactant used in combination with the addition 
reaction-type silicone rubber may preferably be a fluo- 
rine-containing surfactant as described above. Particu- 35 
larly, a perfluoro-ethylene oxide adduct is preferred 
because it little inhibits the curing and provides an ex- 
cellent discharging effect. 

The porous inorganic fine powder which is to be used 
for carrying the surfactant and to be mixed in the addi- 40 
tion reaction-type silicone rubber is fine powder having 
an oil absorption of 100 ml/100 g or more, preferably 
200-800 ml/100 g, more preferably 300-600 ml/100 g. 
The porous inorganic fine powder may preferably have 
particle sizes in the range of 5-70 microns, and may 45 
preferably have an average particle size of 10-40 mi- 
crons. The fine pore size thereof may preferably be in 
the range of 0.01-30 microns, move preferably 0.01-10 
microns. 

The impregnation ratio of the surfactant such as Quo- 50 
rme-containing surfactant to the inorganic fine powder 
may preferably be 100-600 wt. parts, more preferably 
400-500 wt parts, per 100 wt parts of the fine powder. 
The fine powder having minute pores impregnated with 
the surfactant may preferably be added to the silicone 55 
rubber composition so that the actual amount of the 
surfactant (Le., the amount of the surfactant per se) 
added thereto is 0.1-10 wt %, more preferably 0.5-5 
wt. %, based on the silicone rubber. 

A filler such as synthetic fine powder silica, quartz 60 
powder, fused quartz powder, diatomaceous earth or 
calcium carbonate may be added to the silicone rubber 
composition as desired. Example of another additive 
may include: heat-resistance improver such as iron 
oxide (e.g., red iron oxide); compression permanent 65 
deformation-improver such as titanium oxide, and zinc 
oxide; dispersing agent such as low-molecular weight 
siloxane; and anti-offset agent such as silicone oil 



The fine powder to be used for carrying thereon the 
polyether-modified silicone oD is fine powder having an 
oil absorption of 100 ml/100 g or more, preferably 
20O-800 ml/100 g, more preferably 300-600 ml/100 g. 
The fine powder may preferably be porous inorganic 
fine powder having particle sizes in the range of 1-70 
microns, and may preferably have an average particle 
size of 1-40 microns. 

The impregnation ratio of the polyether-modified 
silicone ofl to the fine powder may preferably be 
100-600 wt parts, more preferably 200-500 wt parts, 
per 100 wt parts of the fine powder. The porous fine 
powder having minute pores and carrying the polyeth- 
er-modified silicone oil may preferably be added to the 
silicone rubber composition so that the actual amount of 
the polyether-modified silicone oil added thereto is 
0.1-20 wt %, more preferably 1.5-10 wt. % t particu- 
larly preferably 0.5-5 wt. %, based on the silicone rub- 
ber. If the addition amount is smaller than 0.1 wt. the 
charge-reducing effect is a little. On the other-hand, if 
the addition amount is larger than 20 wt. % the physical 
property of the composition tends to decrease. 

Further, the present invention also relates to a sili- 
cone rubber composition which comprises: an un vul- 
canized rubber; a fluorme-containing polysiloxane hav- 
ing, in its side chain, a polyfluoroalkyl group and a 
functional group having a reactivity to the un vulcan- 
ized rubber; and porous inorganic fine powder carrying 
a liquid antistatic agent 

The fluorme-containing polysiloxane may be a fluo- 
rme-containing compound, as described in Japanese 
Laid-Open Patent Application No. 236842/1987, which 
has a main chain comprising a polysiloxane skeleton, 
and has a polyfluoroalkyl group and a functional group 
having a reactivity to an un vulcanized rubber in its side 
chain, and is represented by the following general for- 
mula: 



R R R R R 

Z 1 — SK^SiOiT^SiO^rt-SlO^Si— Z 1 
R R W Z 2 R 



In the above formula, Z 1 and Z 2 respectively denote 
a functional group capable of reacting with the un vul- 
canized rubber such as — CH«CH2, —OH; and 
— (CH^OR R denotes an alkyl, alkenyl, or aryl 
group, or a group wherein a halogen atom such as chlo- 
rine, fluorine or bromine, or a cyano group can be sub- 
stituted for one or more hydrogen atoms directly con- 
nected to the carbon atom of such hydrocarbon group. 
W may preferably be a polyfluoroalkyl group such as 
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■continued ^ P resent invention. The elastic layer 6 contains mor- 

„,™ . _ _ . ganic fine powder 7. 

-OC^i-OCFste-OC^,. and Around the faing roller 1. there may be disposed, as 

ru-r.i nr. r. t / nrr.). nr. r. desired, a thermistor 8 for detecting the temperature of 

ocFr^ocjFi^ocFj^ocju. 5 rtef ^ gro i Ierl or a cieane,. (not 51,0^) contact^g 

_ . . , . , . the fixing roller 1 to clean the surface thereof In FIG. 1, 

Further, d and f may preferably be an integer of 1-20, j, dhpoied an inlet guide 12 for introducing a 

re !S eCl £ el L aad ? denotes an integer of 1-10^ R/may ^^^^^ ( * r t^fer material) 11 such 
preferably be a Polyfl»o~^' WrSH£^E « plainer hiving thereon a toner image 10. between 
bon atoms m a stnught or branched ch^ form. «md a 10 1 J A the pressure roUer 4. On the other 

integer of 5-50 the core bar 5 of the pressure roller 4. 

Indie preseni invention, the fluorme-containing poly- embodiment of the fixing device as shown in 

siloxane may preferably be added to the unvulcanized FIG. 5 is a htde different from ^at shown in FIG. L 
silicone rubber in an amount of 0.1-20 wt parts, more 15 Referring to FIG. 5, a fixing roller 1 comprises acore 
preferably M0 wt parts, per 100 wt. parts of the unvul- bar 2 and an elastic layer 15 formed on the surface 
canized silicone rubber. If the addition amount is thereof. Around the fixing roller 1, there are disposed a 
smaller than 0.1 wt. part, the surface energy of the thermistor 8, an oil-applying device 14 and a separation 
rubber molding product little decreases. If the addition claw 27. Inside the fixing roller 1, a heater 9 is disposed 
amount exceeds 20 wt parts, the compatibility with the The pressure roller 4 comprises a core bar 16 and a resin 
silicone rubber decreases. layer 17 formed thereon. 

The antistatic agent to be carried on inorganic fine As described hereinabove, in the present invention, 
powder in combination with the fluorine-containing there does not occur the separation between a fluorine- 
polysiloxane, may be the above-mentioned surfactant or containing surfactant and a liquid addition reaction-type 
polyether-modified silicone ofl. Further, the inorganic silicone rubber composition, which is liable to occur 
fine powder for carrying the antistatic agent, may pref- when the fluorine containing surfactant is simply added 
erably be the above-mentioned porous inorganic fine to the liquid silicone rubber composition, whereby the 
powder. storage stability in the liquid state is remarkably en- 

Further, in combination with the fluorine-containing „ hanced. If the fluorine-containing surfactant is simply 
polysiloxane, the inorganic fine powder carrying the 30 ^ded to the liquid silicone rubber composition, curing 
antistatic agent may preferably be added to the silicone failure thereof becomes marked as the addition amount 
rubber composition so that the addition amount of the of ^ surfactant increases. However, in the present 
antistatic agent based on the silicone rubber is 0.5-5 wt. invention, not only the curing characteristic is consider- 

ably improved, but also a large amount of the fluorine- 

The elastic revolution body (or body or revolution) J3 containing surfactant can be added to tbe composition, 
according to the present invention comprises, as a sur- In the preS ent invention, while attaining a discharge 
face layer, an elastomer formed from a silicone rubber . effectt ^ ^ prevented a decrease in physical 
composition containing porous inorganic fine powder properties of hardness, strength, resilience and corn- 
carrying a bquid antistatic agent pression permanent deformation, which is liable to 

The fixing device according to the present invention w Qccm when ^ fluorme-containing surfactant is simply 
is a device wherein an unfixed toner image formed on -dded tQ the u md & iconc rabbcr composition, 
an unage^pr^mng ^member is fixed under heating and Further , whcn the composition of the present inven- 
pressure ^sandwiching and passing the toner-support- tion is used as a covering material of a heat-fixing roller, 
ing member between at least a pair of rollers. Atleast the electrification of the roller is prevented or reduced 
one of the pair of rollers. s an elastic : revolution body. 45 discharging effects of tbe 

Heranbelow an embodiment of the dastic revolu- £53^ whereby the amounVofanof&et toner is 
bon body and the foung device according to the present ^S^m^Mbif 9 in combination with the 
invention is described with reference to the accompany- ra*ar*aoiy accre»cu. rwmn , iu wiuwi«uuii » 
ins drawings Iow surfacc energy of the composition, staining of the 

FIGS. l^nd 5 are longitudinal schematic sectional 50 roller surface due to the toner attachment can be none 
views each showing an arrangement of the fixing device or su^tantially none. Moreover, the change m hardness 
which has the elastic revolution body according to the ** d shape of the covering material is considerably re- 
present invention as a pressure roller. *uced «* testability m physical property and size 

Referring to FIGS. 1 and 5, the fixing device com- thereof is enhanced, 
prises a fixing roller 1 comprising a core bar 2 formed of 55 In the fixing device usmg a roller for fixing compos- 
it metal such as aluminum, iron and stainless steel; and a "8 the addition reaction-type silicone rubber composi- 
resin layer 3 formed on the outer surface of the core bar tion as a covering material, various problems of paper 
2 comprising a resin having heat-resistance and releas- curl paper wrinkle, paper clogging, toner offset and 
ability such as PFA or PTFE. Inside the core bar 2, a staining due to toner attachment, in carrying and fixing, 
heating means 9 such as a heater is disposed. 60 are solved, and not only sufficient durability but also 

Opposite to the fixing roller 1, a pressure roller 4 is excellent releasability and fixing property arc retained, 
caused to contact it under pressure by means of a press- Incidentally, in the present invention, either one or 
ing means (not shown) such as a spring so that it rotates both of the rollers for fixing (i.e., a fixing roller and a 
corresponding to the rotation of the fixing roller 1. The pressure roller) may use the silicone rubber composition 
pressure roller 4 comprises a core bar 5 formed of a 65 of the present invention as the covering material, 
metal such as iron and stainless steel, and an elastic layer According to another aspect of the present invention, 
6 formed thereon which is formed from the polymer porous inorganic fine powder having minute pores and 
material (eg., silicone rubber composition) according to carrying a polyether-modified silicone oil which has a 
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polyoxyalkylene group in its side chain is contained in a Separately, there was prepared a liquid B (viscosity: 
silicone rubber composition, whereby the electrification 600 poises) which comprised 100 wt parts of a mixture 
of a rubber molding can be prevented or suppressed. (comprising a vinyl group-containing dior- 
According to another aspect of the present invention, ganopolysfloxane and an active hydrogen group-con - 
the surface energy of a rubber molding is decreased and 5 taming siloxane), 5 wt. parts of dry-process silica pow- 
various properties can be retained by incorporating a der (Aerosil 972, mfd. by Nippon Aerosil K.K.), 20 wt 
fluorine-containing polysfloxane, which has a poly- parts of quartz powder, 10 wt parts of dimethylsilicone 
fluoroaikyl group and a functional group capable of oil (viscosity: 1,000 est, SH-200, mfd. by Toray Silicone 
reacting with an un vulcanized rubber in its side chain, K.K.) and 1 wt parts of red iron oxide, 
into a silicone rubber composition, and by fixing the 10 Separately, porous inorganic filler impregnated with 
polysiloxane therein. In the present invention, the dec- a fluorine-containing surfactant was prepared in the 
trifkation of the rubber molding surface can be pre- following manner. 

vented or suppressed by incorporating porous inorganic ioo wt. parts of gyrolite-type calcium silicate having 
fine powder carrying an antistatic agent such as a sur- ^ average particle size of 25 microns, fine pore sizes of 
factant, in the composition. Further, the swelling of the 15 o.OMO microns, an oil absorption of 500 ml/100 g, an 
rubber molding with the silicone oil can be prevented or apparent density of 0. 1 and a BET specific surface area 
suppressed. of 1 15 mVg (trade name: Florite, mfd by Tokuyama 

When the composition of the present invention is j^ K ) ^ porous inorganic fine powder was intro- 

used as the surface elastic layer of fixing roller or pres- ^uced into a stirrer, and thereinto, 400 wt parts of an 
sure roller used in a fixing device, e.g., for an image 20 acctone solution containing 70 wt. % of a fluorine-con- 
forming apparatus such as electrophotographic copying sur factant which comprised a perfluoroethylene 
machine, the surface energy of the fixing roller surface oxide ^duct (N-polyoxyethylene-N-alkyl-perflubrooc- 
is decreased and the electrification thereon can be sup- tanesulfonk acid amide) as an antistatic agent was grad- 
pressed, whereby the ainount of a ^ ^ dropped while stirring the calcium silicate fine 
roller surface is remarkably reduced, and image failure 25 ^ After the whole amount (Le., 400 wt. parts) 
such as offset or the staining of the roller surface due to ^ ^ ^ ^ nature was taken out from 

the toner attachment ^J^^ n ^J^^' the stirrrTand then air-dried at 50* C for one hour, 
jod. As a result, the durability of the roller is considera- ^ prcparc ^ ^ w 

bly enhanced. . „*A~A~r~ ™ nated with the surfactant. In the thus prepared fine 

Further, in an image fixing device having a device for 30 was impregnated 

applying a rilicone od onto the roUer ^surface, the swell- £™ ^ £ fl^m^taming sit. 

ing of the elastic surface layer with the oil can be pre- , , ~™ , " ^^T^ 6 , - 

vested or suppressed, whereby the application oil can ^ of ** ^^^^ f m 
effectively be used and the staining oftbe roller surface powder tmpregnated with die p^uo^thylene oxide 
due to the toner attachment can be prevented for a long 35 f dduct ?° ut 1 fr^T 

time. Moreover, the roller deformation, swelling or °* dc was added to 100 wt. parts of the 

peeling of the rubber layer due to the oil swelling are above-prepared hquid A, and stirred to prepare a urn- 
prevented, and therefore the roUer durability is remark- form o^spersion (A-l). 

ablv enhanced Similarly, 1.4 wt parts of the calcium silicate fine 

According to another aspect of the present invention, 40 Powder impregnated with the perfluoroethylene oxide 
a Hquid material is converted in a powder form by car- adduct was added to 100 wt. parts of the above-pre- 
rying it on porous inorganic fine powder by impregna- paredhquid B, and stirred to prepare a uniform disper- 
tion, whereby not only dispersion of the liquid material MO JL (B ~P' . > . , x . ~> 1V 

m rubber or plastic becomes easier but also uniform The thus prepared dispersions (A-l) and (B-l) were 
dispersion can be attained. 45 mixed at a weight ratio of 1 : 1 and subjected to a curing 

Inthe present invention, there can be prevented a reaction by crosslmkmg at 30 C, thereby to prepare 
decrease in physical property or another performance an addition reaction-type silicone rubber composition, 
of a base material, which is liable to occur by mixing The state of the progress of ^ curing reactwn was 
therein a Hquid material having ah antistatic property. observed by using a Curelasto Meter (Model JSR-III, 
Further, the antistatic Hquid material carried on porous 50 mfd. by Orientec Co. Ltd.). The results are shown in 
inorganic fine powder is gradually emitted therefrom FIG. 2. 

and moves toward the surface of a base material, Further, the shelf life of each of the dispersions (A- 1 ) 
whereby persistence in its effect is remarkably en- and (B-l) was examined. More specifically, a sample 
hanced. Moreover, the porous inorganic fine powder dispersion was charged in a polyethylene container 
carrying the antistatic Hquid material is uniformly dis- 55 equipped with a cap and left standing at 50* C to exam- 
persed in the base material, whereby the resultant and- ine the shelf life with respect to the separation of the 
static abihty is improved as compared with in the case surfactant. The results are shown in Table 1 appearing 
of the direct addition of the antistatic agent hereinafter. 

EXAMPLE 1 ^ EXAMPLE 2 

There was prepared a Hquid A (viscosity: 800 poises) Two species of dispersions (A-2) and (B-2) were pre- 
which comprised 100 wt parts of a vinyl group-con- pared in the same manner as in Example 1 except that 
taming diorganopolysiloxane, 5 wt. parts of dry-process 4.0 wt parts of the calcium silicate fine powder irapreg- 
silica powder (Aerosil R972, mfd. by Nippon Aerosil nated with the perfluoroethylene oxide adduct as the 
K.K.), 20 wt parts of quartz powder, 10 wt parts of 65 fluorme-containing surfactant (retaining about 3 wt. 
dimethylsilicone oil (viscosity: 1,000 est (centistokes), part of the perfluoroethylene oxide adduct) was added 
SH-200, mfd. by Toray Sihcone K.K.), 1 wt parts of to 100 wt parts of the liquids A and B prepared in 
red iron oxide and a platinum-type catalyst. Example 1, respectively. 
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The thus prepared liquids (A-2) and (B-2) were mixed 
at a weight ratio of 1:1, and subjected to a curing reac- 
tion at 130* C 

The state of the progress of the curing reaction was 
observed and the shelf life of each of the dispersions 
(A-2) and (B-2) was examined in the same manner as in 
Example 1. The results are shown in FIG. 2 and Table 
1 appearing hereinafter, respectively. 

COMPARATIVE EXAMPLE 1 



20 

TABLE 2-continued 
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Resilience* 1 

m 

Compression 
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deformation* 2 
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Two species of dispersions (A-3) and (B-3) were pre- 
pared in the same manner as in Example 1 except that 1 
wi. part of the fluorine-containing surfactant compris- 
ing the perflnoroethylene oxide adduct per se was 
added to 100 wt. parts of the liquids A and B prepared 15 
in Example 1, respectively. 

The thus prepared liquids (A-3) and (B-3) were mixed 
at a weight ratio of 1:1, and subjected to a curing reac- 
tion at 130* C. 

The state of the progress of the curing reaction was 20 physical properties of hardness, resilience and compres- 
observed and the shelf life of each of the dispersions sion permanent deformation. 
(A-2).and (B-2) was examined in the same manner as in EXAMPLE 3 

Example 1. The results are shown in FIG. 2 and Table 

1 appearing hereinafter, respectively. A pressure roller for a heat pressure fixing device 

TABLE 1 



As described above, the silicone rubber composition 
of Comparative Example 1 showed a decrease in physi- 
cal properties as compared with that of Comparative 
Example 2 containing no fl uorine-containing surfactant. 
However, the silicone rubber compositions of Example 
1 and 2 showed substantially no decrease in any of the 



1 week 



1 month 3 months 6 months 



Example 1 

Example 2 

Comparative 
Example 1 



Dispersion A- 1 
Dispersion B-l 
Dispersion A-2 
Dispersion B-2 
Dispersion A-3 

Dispersion B-3 



No trouble 
No trouble 
No trouble 
No trouble 
Surfactant 
was separated 
Surfactant 
was separated 



No trouble No trouble No trouble 



As apparent from the graph of FIG. 2, in the prepara- 
tion process for addition reaction-type silicone rubber 
composition according to the present invention, the 
inhibition of the curing was suppressed, as compared 
with in the case of that in Comparative Example 1 
wherein the perfluoroethylene oxide adduct as the sur- 
factant was directly added to the liquids A and B. Fur- 
ther, in the Compositions of Example 1 and 2, the cur- 
ing inhibition was little even when the addition amount 
of the perfluoroethylene oxide adduct was increased. 
As apparent from Table 1, the storage stability of the 
dispersions (A-l), (A-2), (B-l) and (B-2) for preparing 
the addition reaction-type silicone rubber composition 
was remarkably enhanced as compared with that in the 
dispersions (A-3) and (B-3). 50 

COMPARATIVE EXAMPLE 2 

An addition reaction-type silicone rubber composi- 
tion containing no perfluoroethylene oxide adduct was 
prepared in the same manner as in Example 1 except 
that the liquids A and B not containing the calcium 
silicate fine powder impregnated with the perfluoro- 
ethylene oxide adduct were mixed at a weight ratio of 

,sl " 60 

The physical properties of the thus prepared addition 
reaction-type silicone rubber composition are shown in 
the following Table 2 together with those obtained in 
Examples 1 and 2, and Comparative Example 1. 

TABLE 2 65 

Com. Com. 

Ex. 1 Ex. 2 Ex. 1 Ex. 2 

Hardness* 1 15 15 11 16 



having an elastic layer comprising the addition reaction- 
type silicone rubber composition according to the pres- 
ent invention was prepared in the following manner. 

The dispersions (A-l) and (B-l) for preparing an 
addition reaction-type silicone rubber, which respec- 
tively contained calcium silicate fine powder so that the 
actual content of the fluorine-containing surfactant was 
about 1 wt %, were mixed at a weight ratio of 1 :1 in the 
same manner as in Example 1, and then degassed to 
prepare a liquid mixture. The mixture was injected into 
a cylindrical metal mold in which a stainless steel core . 
bar with an outside diameter of 10 mm and a length of 
23 cm coated with a vinyl siloxane-type primer had 
been disposed in advance and had preliminarily been 
heated up to 130* C, and kept at the same temperature 
for 3 min., thereby to cure the mixture. After the curing* 
the thus formed pressure roller covered with the sili- 
cone rubber was taken out from the metal mold. The 
pressure roller had an outside diameter of 16 mm and 
the silicone rubber covering layer had a thickness of 3. 
mm. 

The thus obtained pressure roller was disposed in a 
heat fixing device as shown in FIG. 1, and a fixing test 
was conducted while sheets of paper were continuously 
passed through the fixing device. Referring to FIG. 1, 
the fixing roller 1 used herein was one comprising an 
aluminum core bar with an outside diameter of 20 mm 
and a IS microns-thick tetrafluoroetbylene resin layer 
covering the core bar. 

< Fixing conditions > 
Controlled temperature of fixing roller surface: 150* 

C. 
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Clamping pressure between fixing roller and pressure 100 wt parts of gyrolite-type calcium silicate having 

roller 6 Kgf an average particle size of 25 microns, fine pore sizes of 

Supplied paper: A-4 size transfer paper (plain paper) . 0.01-10 microns, an oil absorption of 500 ml/100 g, an 

on which an unfixed toner image corresponding to a test apparent density of 0. 1 and a BET specific surface area 

pattern (ratio of the image portion area to the entire 5 of 115 mVg (trade name: Florite, mfd. by Tokuyama 

area: about 6 %) was formed. Soda K.K.) as porous inorganic fine powder was mtro- 

Toner: Composition comprising 100 wt. parts of d«ced into a stirrer, and thereinto, 400 wt. parts of the 

powder having a weight average particle size of about polyether-modificd silicone oil was gradually dropped 

11 microns obtained from 100 wt parts of a styrene- while stirring the calcium silicate fine powder. After the 

acrylic acid ester-type resin (weight-average molecular 10 whole amount (te. 400 wt parts) wiretapped, the 

weight; about 250,000), 60 wt. parts of magnetic pow- stirring was continued for sometime, and the resultant 

der (average puSte size of OjSons), low-molecu- fixture was taken out from the stirrer thereby to pre. 

lar weight pobSSpylene and 2 wt. parts of charge * <** ^ wd ? carryuig Ae polyeth- 

control^enUmcm^azcHtype metal complex) by melt. er-modified siheone oil In the thus P^P^/^^l 

kneaom^pulverization process; and 0.25 wl Jan of 15 ^ l ^ g J^S^S^S^ 

hydrophobic dry-process silica (Aerosil R 972) exter- the polyether-modified siheoneofl. 

a . Separately, there was prepared an addition reaction- 

naDy added thereto. type silicone rubber composition (viscosity: 900 poises) 

Paper-supply speed: 4 sheete/min. Xch comprised 100 wt parts of a vinyl group^on- 

As a result, no staining of the pressure roHer surface torgano-polysUoxa^l wt pam ofdry^oc- 

due to the attachment of the toner occurred and no ^ ^^(Aerosil r 972y mfd. by Nippon 

attachment of the toner to the fixing roller surface was Aerosil ^ 20 wt parts of quartz powder, 1 wt parts 

observed even after 100,000 sheets of paper were passed of fed ^ ^ ^^^.^ catalyst, 

through the fixing device. In the test, image quality Then, 5 wt. parts of the above-mentioned porous 

failure, image staining or image dropout was not 00- ^ mQT&asic fxne po wdcr carrying the polyether-modified 

served and good image quality was retained. Further, ^ icont oi j was added to 100 wt parts of the above- 

no jamming trouble due to paper wrinkle, paper clog- mentioned silicone rubber composition and uniformly 

ging, or paper curl occurred, and good conveying prop- stirred ^ dispersed to prepare an addition reaction- 

erty was retained Moreover, the deformation of the ^ composition Qiquid A), 

roller was Uttle and the stability in sue was good. ^ Separately, there was prepared a liquid B (viscosity: 

EXAMPLE 4 600 poises) which comprised 100 wt parts of a mixture 

(comprising a vinyl group-containing diorgano- 

A pressure roller was prepared in the same manner as polysiloxane and active hydrogen group-containing 

in Example 3 except that the dispersions (A-2) and (B-2) diorganopolysiloxane), 5 wt parts of dry-process silica 

obtained in Example 2 were used. The thus obtained 35 po W der (Aerosil R 972, mfd. by Nippon Aerosil K.K.), 

pressure roller had a good discharging property and 20 wt parts of quartz powder, and 1 wt parts of red 

good durability. iron oxide. 

COMPARATIVE EXAMPLE 3 Then, 5 wt parts of the above-mentioned porous 

LUMrAXA 1 1 v t cAAMrix inorganic fine powder carrying the polyether-modified 

A pressure roller was prepared in the same manner as 40 silicone oil was added to 100 wt parts of the above- 
in Example 3 except that the dispersions (A-3) and (B-3) mentioned silicone rubber composition and uniformly 
obtained in Comparative Example 1 were used The stirred and dispersed in the same manner as in the case 
thus obtained pressure roller was disposed in a fixing of the liquid A, to prepare an addition reaction-type 
device as shown in FIG. 1 and subjected to a fixing test silicone rubber composition (liquid B). 
in the same manner as in Example 3. 45 The liquids A and B prepared above were mixed at a 

As a result, no problem occurred until paper passage weight ratio of 100 : 100, degassed and heated at 150* C 
of 50,000 sheets, but staining of the pressure roller sur- for 10 min. As a result, the vinyl groups and the hydro- 
face due to the attachment of the toner began to occur gen atoms connected to the silicon atoms contained in 
thereafter. the composition initiated an addition reaction in the 

/■ywpap attvp PYAMPT F 4 50 P rescnce of ^ P latinum catalyst, whereby the mixture 

COMPARATIVE EXAMPLE 4 oft he compositions was cured to provide a rubber-like 

A pressure roller was prepared in the same manner as elastic material, 
in Example 3 except that the liquids A and B containing rnMPAPATWF example 5 
no perfluoroethylene oxide adduct were used. Tne thus COMPARATIVE EXAMPLE 5 
obtained pressure roller was disposed in a fixing device 55 A liquid addition reaction-type silicone rubber com- 
as shown in FIG. 1 and subjected to a fixing test in the position having a viscosity of 900 poises (liquid C) was 
same manner as in Example 3. prepared in the same manner as in the liquid A in Exam- 

As a result, no problem occurred until paper passage pie 5 except that the porous inorganic fine powder 

of 10,000 sheets, but staining of the pressure roller sur- carrying the polyether-modified silicone oil was not 

face due to the attachment of the toner began to occur 60 added thereto. 

thereafter. Separately, a liquid addition reaction-type silicone 

rubber composition having a viscosity of 600 poises 

EXAMPLE 5 (liquid D) was prepared in the same manner as in the 

Porous inorganic fine powder having minute pores liquid B in Example 5 except that the porous inorganic 

and carrying a polyether-modified silicone oil having a 65 fine powder carrying the polyether-modified silicone 

polyoxyalkylene group in its side chain (KF 352, mfd. oil was not added thereto. 

by Shinetsu Kagaku K.K.) was prepared in the follow- The liquids C and D prepared above were mixed at a 

ing manner. weight ratio of 100: 100, degassed and heated at 150" C 
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for 10 min. As a result, the vinyl groups and the hydro- . —...^ CYA ., m „ A 

gen atoms connected to the silicon atoms contained in COMPARATIVE EXAMPLE 6 

the composition initiated an addition reaction in the A pressure roller was prepared in the same manner as 

presence of the platinum catalyst, whereby the mixture in Example 6 except that the liquids C and D obtained 

of the compositions was cured to provide a rubber-like 5 in Comparative Example 5 were used. The thus ob- 

elastic material. tained pressure roller was disposed in a fixing device as 

With respect to the rubbery materials obtained in shown in FIG. 1 and subjected to a fixing test in the 

Example S and Comparative Example 5, the antistatic same manner as in Example 6. 

and discharging effects thereof were examined in the As a result, staining of the pressure roller surface due 

following manner. 10 to the attachment of the toner increased at the time of 

A voltage of -5000 V was applied to a sample rubber paper passageof 10,000 sheets, and image failure, image 

piece (20 mm X60 mm X2 mm) by corona discharge for staining, image dropout, paper wrinkle, paper clogging 

a prescribed time (1 sec), and immediately thereafter the and paper curl occurred, 
potential change on the surface of the sample rubber 

piece was measured by means of a surface electrometer 15 EXAMPLE 7 

by using a sensitive plate probe. The results are shown Porous inorganic fine powder carrying a fluorine- 

in FIG. 3. containing surfactant was prepared in the following 

EXAMPLE 6 manner. 

100 wt. parts of gyrolite-type calcium silicate having 

A pressure roller for a heat pressure fixing device 20 m average particle size of 25 microns, fine pore sizes of 

having an elastic layer comprising the silicone rubber about 0 0 j. 10 microns, an oil absorption of 500 ml/100 

composition according to the present invention was ^ apparcnt density of 01 and BET specific surface 

prepared in the following manner. area of 115 mVg (trade name: Florite, mfd. by 

The silicone rubber compositions A and B obtained in Tokuyama Soda K.K.) was introduced into a stirrer, 

£?7£ 1C 5 umformJ y matd * a we,g .^ raU0 of 25 and thereinto, 400 wt. parts of an acetone solution con- 

100:100, and then degassed to prepare a liquid mixture ^ ?Q ^ % q{ a fluorineKX)ntaining surfactan t 

The mixture was injected into a cylindrical meta I mold * a pcrfluoroethylene oxide adduct 

in which a stainless steel core bar with anoutside diame- ^ lyoxyc ^ ylene ^^ 

ter of 10 mm and a length of 24 cm coated with a silox- 1^a*;a1\ . „ . « - • „ t . 

ane-type primer had been disposed in advance and had 30 ^ d ^as gradually cropped while -stirring the 

prdimmarily been heated up £u0' C. and kept at the ^cium silicate fine rx>wder. After the whole amount 

F 7 " 717 r . t f, /i.e.. 400 wt. Darts) was dropped, the resultant mixture 

same temperature for 10 mm. thereby to cure the mix- v ' c ' fr\- ; 7iT^ • T - J! . w 

ture. AfteVthe curing, the thus formed pressure roller ^ °* from ™ d then an-^lned at 50 

covered with the silicone rubber was taken out from the C fo [ one hour > thereby to prepare calciurn sflicate fine 

metal mold. The pressure rubber had an outside diame- 35 the f ^f"*- <■* thus prepared 

ter of 1 6 mm and the silicone rubber covering layer had 100 J of allcatc 

a thickness of 3 mm. 250 inl of the surfactant 

The thus obtained pressure roller was disposed in a Separately, there was prepared a liquid addition reac- 
heat fixing device as shown in FIG. 1, and a fixing test tion-type silicone rubber composition (viscosity: 900 
was conducted while sheets of paper were continuously 40 P°ises) which comprised 100 wt. parts of a vinyl group- 
passed through the fixing device. Referring to FIG. 1, containing diorgano-polysiloxane, 5 wt parts of dry- 
the fixing roller 1 used herein was one comprising an process silica powder, 20 wt parts of quartz powder, 1 
aluminum core bar with an outside diameter of 20 mm wt parts of red iron oxide and a platinum-type catalyst 
and a 15 microns-thick tetrafiuoroethylene resin layer To 100 parts of the liquid silicone rubber composi- 
covcring the core bar. 45 tion, 10 wt. parts of a fluorine-containing polysiloxane 

(molecular weight: 30,000, viscosity: 150 poises) which 
< Fixing conditions > had polyfiuoro-alkyl groups (about 6 groups per mole- 
Controlled temperature of fixing roller surface: 150* cule) represented by C^FtfCa)— 2, and vinyl groups (4 
C groups per molecule) capable of reacting with an addi- 
Claxnpihg pressure between fixing roller and pressure 50 tion reaction-type silicone rubber, and 3 wt parts of 
roller: 6 Kgf porous inorganic fine powder carrying the fluorine- 
Supplied paper: A-4 size transfer paper (plain paper) containing surfactant which comprised the perfluoro- 
on which an unfixed toner image corresponding to a test ethylene oxide adduct [N-polyoxyethylene-N-alkylper- 
pattern was formed. fluorooctanesulfonic acid amide, 
Paper supply speed: 4 sheets/min. 55 
As a result, no staining of the pressure roller surface R 
due to the attachment of the toner occurred and no I 
attachment of the toner to the fixing roller surface was CfHt7S02N(C2H40)*H, 
observed even after 100,000 sheets of paper were passed 

through the fixing device. In the test, image quality 60 (n -10)] were added, uniforniJy stirred and dispersed to 

failure, image staining or image dropout was not ob- prepare a liquid addition reaction-type silicone rubber 

served and good image quality and fixability were re- composition (liquid A). 

tained. Further, paper winding about the roller, paper Separately, there was prepared a liquid addition reac- 

wrinkle, paper clogging, or paper curl was not ob- tion- type silicone rubber composition, (viscosity: 600 

served, no jamming trouble occurred, and good con* 65 poises) which comprised 100 wt parts of a mixture 

veying property was retained. Moreover, the defonna- (comprising a vinyl groupsttntaining diorgano- 

tion of the roller was little and the stability in size was polysiloxane and active hydrogen group-amtaining 

good. diorganopolysiloxane, 5 wt. parts of dry-process silica 



07/10/2002, EAST Version: 1.03.0002 



C: A state wherein } of total area was released (2 



5,102,741 

25 26 

powder, 20 wt. parts of quartz powder, and 1 wt. parts 50 circular toner images having a diameter of 2 mm 
of red iron oxide. and a thickness of 50 microns were formed on a sample 

Then 10 wt parts of the above-mentioned fluorine* rubber piece (20 mmx60 mmX2 mm), and the toner 
containing polysiloxane, and 3 wt parts of the above- images were heat melted at an environmental tempera- 
mentioned porous inorganic fine powder carrying the 5 ture of 150" C. for 30 min., and then cooled to room 
fiuorine-containing surfactant were added to 100 wt temperature to be solidified. An adhesive type (Union- 
parts of the above-mentioned liquid silicone rubber A, type, mfd. by Union Kogyo K.K.) was attached to 
composition and uniformly stirred and dispersed in the the toner images, and along the tape, a rigid roller was 
same manner as in the case of the liquid A, to prepare an reciprocated ten times, and then the tape was peeled, 
addition reaction-type silicone rubber composition (liq- «> The thus obtained peeling conditions of the toner 
m ^ m images were classified into five classes, and the numbers 

The'hquids A and B prepared above were mixed at a «f the toner images allotted 1 tothc classes were respec- 

weight ratio of 100 : 100, degassed and heated at 150* C lively measured and marked. The sums of the thus ob- 

for 10 min. As a result, the vinyl groups and the hydro- tamed marks were calculated and divided by the total 

gen atoms connected to the silicon atoms contained in 15 marks to obtain percentages. Thejoner releasabihry 

me composition initiated an addition reaction in the was represented by the thus obtained percentage, 

present the platinum catalyst, whereby the mixture , ™* ^ons of the toner images were 

of the compositions was cured to provide a rubber-like » flowing ™nner. _ . , 

. . /. . r A: A state wherein the toner image was completely 

elastic material. . , eA . v K 

20 released (4 marks) 

COMPARATIVE EXAMPLE 7 B: An intermediate state between the state A and the 

A liquid addition reaction-type silicone rubber com- ^ttrtZ^ht* 

position having a viscosity of 900 poises (liquid Q was m^j^) 

prepared in the same manner as in the liquid A in Exam- D; mtennediate ^ the state C and the 

pie 7 except that the fluorine-containing polysiloxane or D „ mark) 

the porous inorganic fine powder carrying the fluorine- E: A ^ whcrcm ^ toncr i^gc completely re- 

containing surfactant was not added thereto. mained (0 mark) 

Separately, a liquid addition reacticni-type sOicone ^ toner relcasability was calculated according to 
rubber composition having a viscosity of 600 poises ^ ^ following formtt i a: Toner releasability 

(liquid D) was prepared in the same manner as m the ( %)=l/2 oox(4Xa+3xb+2xc +lxd+0xe)xl00, 

liquid B in Example 7 except that the fluorine-contain- wherein a+b+ c+d+e=50. 

ing polysiloxane or the porous inorganic fine powder The ^ m obtained results are shown in the following 

carrying the fluorine-containing surfactant was not Table 3. 
added thereto. 35 

The liquids C and D prepared above were uniformly : TABLE 3 

mixed at a weight ratio of 100:100, degassed and heated 
at 150* C. for 10 min. As a result, the vinyl groups and 
the hydrogen atoms connected to the silicon atoms 
contained in the composition initiated an addition reac- 40 

tion in the presence of the platinum catalyst, whereby The antistatic and discharging effects of the sample 

the mixture of the compositions was cured to provide a rubber piece were examined in the same m^wnyr as in 

rubber-like elastic material. Example 5. The results are shown in FIG. 4. 

COMPARATIVE EXAMPLE 8 , ™ e . « aiconc oil-resistance was determined in the 

45 following manner. 

A liquid addition reaction-type silicone rubber com- a sample rubber piece (20 mm X 60 mm X 2 mm) was 

position Qiquid E) was prepared in the same manner as soaked in a dimethylisilicone oil (viscosity: 100 cSt) 

in the liquid A in Example 7 except that the porous kept at 180' C for 50 hours, and the rate of change in 

inorganic fine powder carrying the flucmne-containing the volume was measured. The results are shown in the 

surfactant was not added thereto. 50 following Table 4. 

Separately, a liquid addition reaction-type silicone TABLE 4 

rubber composition (liquid F) was prepared in the same — — 

manner as in the liquid B in Example 7 except that the 
porous inorganic fine powder carrying the fluorine- 
containing surfactant was not added thereto. 55 

The liquids E and F prepared above were uniformly 
mixed at a weight ratio of 100 : 100, degassed and heated cyaudico 
at 150* C for 10 mux As a result, the vinyl groups and EXAMPLES 
the hydrogen atoms connected to the silicon atoms A pressure roller was prepared in the same manner as 
contained in the composition initiated an addition reac* 60 in Example 6 except that the silicone rubber composi- 
tion in the presence of the platinum catalyst, whereby tion obtained in Example 7 was used. The thus obtained 
the mixture of the compositions was cured to provide a pressure roller was subjected to a fixing test in the same 
rubber-like elastic material. manner as in Example 6. 

With respect to the rubbery materials obtained in As a result the thus obtained pressure roller had good 

Example 7 and Comparative Example 7 and 8, toner- 65 releasability and a good fixing characteristic. More 

releasability, antistatic and discharging effects, silicone specifically, no staining of the pressure roller surface 

oil-resistance thereof were examined in the following due to the attachment of the toner occurred and no 

manner. attachment of the toner to the fixing roller surface was 
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observed even after 100,000 sheets of paper were passed <Fixing conditions > 

through the fixing device. In the test, image quality 

failure, image staining or image dropout was not ob- Controlled temperature of fixing roller surface: 
served and good image quality and fixability were re- 175 -185* C. , . 

tained. Particularly, no jamming trouble due to paper * Web supply speed: 1 m per passage of 10,000 sheets 

wrinkle, paper clogging, or paper curl occurred, and ( A " * P^Pf) ^ v- u . 

* . • j w «L a Supplied paper: A-4 size transfer paper on which a 

good conveying property was retained. Moreover, the • r J7 • VT«rt «,oc 

* - . . ?i_ Z f.. n i-^i j 4l _ • unified toner unase corresponding to a test pattern was 

deformation in the shape of the roller was little and the * 

.... . . formed. 

stability in size was good. )0 Paper supply speed: 50 sheets/mm. 

COMPARATIVE EXAMPLE 9 Nip width (W) between fixing roller 1 and pressure 

roller 4: 9-10 mm. 

A pressure roller was prepared in the same manner as M & result, the fixing roller 1 retained good releas- 
in Example 8 except that the liquid C and D obtained in abflity even ^ 200,000 sheets of paper were passed 
Comparative Example 7 were used. The thus obtained 15 through the fixing device, and practically problematic 
pressure roller was subjected to a fixing test in the same toncr Q ff^ or jamming trouble due to the toner offset 
manner as in Example 6. did not occur. Further, good image quality was re- 

As a result, staining of the pressure roller surface due tained, and the shape change in the roller or swelling of 
to the attachment of the toner increased at the time of the rubber layer due to swelling with the silicone oil did 
paper passage of 10,000 sheets, and image failure, image 20 not occur, whereby the durability (roller life) was very 
staining, image dropout, paper wrinkle, paper clogging good. 

and paper curl occurred. PRODUCTION EXAMPLE 1 

COMPARATIVE EXAMPLE 10 100 Wt. parts of gyrolite-type calcium silicate having 

A pressure roller was prepared in the same manner as 25 an average particle size of 25 microns, fine pore sizes of 
in Example 8 except that the liquid E and F obtained in about 0.01-10 microns, an oil absorption of 500 ml/100 
Comparative Example 8 were used. The thus obtained g. an apparent density of 0. 1 and a BET specific surface 
pressure roller was subjected to a fixing test in the same area of 115 mVg (trade name: Florite, mfd. by 
manner as in Example 6. Tokuyama Soda K.K.) was mtroduced into a sturer, 

As a result, staining of the pressure roller surface due 30 ™* *< rOTt £ \ nU S^TTT B ^vTl ^t l 

to the attachment of the toner increased at the time of ^ d J?^ 

rmn™ v * , . e u : comprised a perfluoroethylene oxide adduct (N-polyox- 

paper passage of 20,000 sheets, and image failure image ^4"^^ acid^nide) 

staining, image dropout, paper wrinkle, paper clogging ^ whi]e stirring the calcium sHi- 

and paper curl occurred. 35 ^ fine powder, so that the amount of the surfactant 

EXAMPLE 9 became 400 ml per 100 g of the gyrolite-type calcium 

silicate. 

A fixing roller having an elastic layer was prepared m After the whole amount of the fluorine-containing 

the following manner. surfactant was dropped, the calcium silicate fine pow- 

The liquid addition reaction-type compositions A and 40 der uniformly impregnated with the surfactant was 

. B obtained in Example 7 were uniformly mixed at a taken out from the stirrer thereby to prepare porous 

weight ratio of 100:100, and then degassed to prepare a calcium silicate fine powder carrying the surfactant, 

liquid mixture. The mixture was injected into a metal The thus prepared fine powder retained a powder state, 

mold in which an aluminum core cylinder (for heat ronnnrTrnM pyavtpt f •> 

fixing roller to be used in an electrophotographic copy- 45 rKUUUL 1 1UW ^j^wr^c z 

ing machine) with an outside diameter of 60 mm coated Porous calcium silicate fine powder carrying a 

with a siloxane-type primer had been disposed in ad- polyether-modified silicone oil (SF 8410, mfd. by Toray 

vance, and had preliniinarily been heated up to 1 50 * C, Silicone K.K.) was prepared in the same manner as in 

and kept at the same temperature for 5 min. thereby to Production Example 1. The thus obtained fine powder 

completely cure and shape the mixture. After the cur- 50 retained a powder state, 

ing, the thus formed fixing roller covered with the sili- PRODUCTION EXAMPLE 3 

cone rubber was taken out from the metal mold. The _ ■ . _ A - , „ 

silicone rubber covering layer (elastic layer) 15 of the . Porous ?^ cmm ^ ,catc finc P 0 ™*"* c f rvm « a fluo " 

suicone ^ wv ^? w ^ IrT* I J ^ rine-containing surfactant was prepared m the same 

fixing roller X had a thickness of 0.5 mm as shown m ^ ^p^^ Example l^ccpt that the 

\ ' . * ^ . „ , . fluormc<^ntaining surfactant was dropped into the 

The thus obtained fixing roller was disposed in a ^ ca]dum finc ^ wdcr ^ ^ ^ 

heat-roller fixing device as shown in FIG 3, and fixing of the surfactant became 30 ml per 100 g of the gyrolite- 

test was conducted under the following fixing condi- calcium silicate. The thus obtained fine powder 

tions while sheets of paper were continuously passed m retained a powder state- 
through the fixing device. Referring to FIG. 5, the 

fixing device comprised a separation claw 7, an oil- PRODUCTION EXAMPLE 4 

applying device 14, and a pressure roller 4 comprising a Porous calcium silicate fine powder carrying a fluo- 

core bar 16 and a resin layer 17. The oil applying device rine-containing surfactant was prepared in the same 

14 was a web-type device equipped with a web (trade 65 manner as in Production Example 1 except thai the 

name: Kormex Paper Web) impregnated with a dime- fluorine-containing surfactant was dropped into the 

thylsilicone oil having a viscosity of 10,000 cs at 25° C. porous calcium silicate fine powder so that the amount 

(trade name: K96H, mfd. by Shmetsu Kagaku K.K.). of the surfactant became 600 ml per 100 g of the gyro- 
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lite-type calcium silicate. The thus obtained fine powder „ ___ _ v . w,,, ^ , , 

showed a paste state, because the amount of the surfac- COMPARATIVE EXAMPLE 1 1 

tant was larger than the oil absorption of the porous A rubber molding in a flat plate form was prepared in 

calcium silicate fine powder. the same manner as in Example 10 except that, the po- 

5 rous calcium silicate fine powder carrying the fluorine- 

EXAMPLE 10 containing surfactant obtained in Production Example 3 

3 wt parts of the porous calcium silicate fine powder was not used. The antistatic property of the resultant 

carrying the fluorine-containing surfactant obtained in flat rubber plate was examined in the same manner as in 

Production Example 1, 0.73 wt part of a vulcanizing Example 10. The results are shown in FIG. & As appar- 
agent (50 % paste of 2,5^imethyl-2,5-dKtertiary-butyl- 10 ent from FIG. 6, the rubber molding of this instance was 

peroxy)hexane) and 100 wt parts of a heat-vulcaniza- inferior to those of Examples 10 and 11 in antistatic 

tion type dimethylsilicone polymer were mixed to property. 

knead the porous calcium silicate fine powder in the r^x#r>* » A-mrc cvauvt e n 

silicone ruWber, and the resultant mixture was subjected COMPARATIVE EXAMPLE 12 

to pressing molding at 170* C. for 10 min. thereby to IS A rubber molding in a flat plate form was prepared in 

obtain a rubber molding in a flat plate form (20 mm X 60 the same manner as in Example 10 except that the po- 

mm X 2 mm). The rubber molding was further subjected rous calcium silicate fine powder carrying the fluorine- 

to second vulcanization at 200* C. for 4 hours. containing surfactant obtained in Production Example 4 

With respect to the thus vulcanized flat plate rubber was not used. The resultant flat rubber plate was excel- 

molding, the antistatic property thereof was examined 20 lent in antistatic property but was inferior to that of 

in the following manner. Example 10 in hardness, resilience and tensile strength. 

A voltage of —5000 V was applied to the flat plate Various characteristics of the flat plate rubber mold- 
rubber molding by corona discharge for 1 sec, and im- mgs of Example 10 and Comparative Examples 10 to 12 
mediately thereafter the potential change on the surface are inclusively shown in the following Table 6. 

TABLE 6 







Flat plate rubber molding 




Example 10 


Comparative Comparative 
Example 10 Example 11 


Comparative 
Example 12 


Hardness (J IS A) 


20 


30 ' 31 


23 


Resilience (%) 


73 


73 74 


64 


Tensile strength (kgf/cm 2 ) 


57 


57 57 


40 


Elongation (%) 


590 


590 570 


630 



of the flat rubber plate was measured by means of a 
surface electrometer by using a sensitive plate probe. 
The results are shown in FIG. 6 and Table 5 appearing 
hereinafter. 

EXAMPLE 11 40 

A rubber molding in a flat plate form was prepared in 
the same manner as in Example 10 except that the po- 
rous calcium silicate fine powder carrying the polyeth- 
er-modified silicone oil obtained in Production Example 
2 was used instead of the calcium silicate fine powder 45 
carrying the fluorine-containing surfactant used in Ex- 
ample 10. The antistatic property of the resultant flat 
rubber plate was examined in the same manner as in 
Example 10. The results are shown in FIG. 6 and Table 

5 appearing hereinafter. 

COMPARATIVE EXAMPLE 10 

A rubber molding in a flat plate form was prepared in 
the same manner as in Example 10 except that calcium 
silicate fine powder carrying the fluorine-containing 
surfactant was not used. The antistatic property of the 
resultant flat rubber plate was ««nm»H in the same 
manner as in Example 10. The results are shown in FIG. 

6 and Table 5 appearing hereinafter. 



TABLES 



Flat plate robber molding 








Com. 




Ex. 10 


Ex. 11 


Ex. 10 


Initial potential 


-1060 V. 


-1000 V 


-2520 V 


HalMife 


12 tec 


11 tec 


above 








60 tec 



EXAMPLE 12 

A pressure roller for a heat pressure fixing device 
having an elastic layer comprising the heat-vulcaniza- 
tion-type silicone rubber prepared in Example 10 was 
prepared in the following manner. 

The un vulcanized heat-vulcanization type silicone 
rubber was wound on a stainless steel core bar with an 
outside diameter of 10 mm coated with a siloxane-type 
primer. Then, the resultant core bar was disposed in a 
metal mold which had preliminarily been heated up to 
150 s G» and vulcanized at 150* C. under a pressure of 
100 Kg/cm 2 . After the curing, the thus formed pressure 
roller covered with the silicone rubber was taken out 
from the metal mold and the surface thereof was 
ground, thereby to obtain a pressure roller covered 
with the silicone rubber having an outside diameter of 
16 mm. 

EXAMPLE 13 

A pressure roller for a beat pressure fixing device 
having an elastic layer comprising the heat-vulcaniza- 
tion type silicone rubber prepared in Example 11 was 
prepared in the same manner as in Example 12. 

COMPARATIVE EXAMPLE 13 

A pressure roller for a heat pressure fixing device 
having an elastic layer comprising the beat-vulcaniza- 
tion type silicone rubber prepared in Comparative Ex- 
ample 10 was prepared in the same manner as in Exam- 
ple 12. 
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3 wt. parts of molecular sieves containing a polyeth- 
er-modified silicone oil were kneaded in 100 wt. parts of 
a heat-vulcanization type silicone rubber together with 
a vulcanizing agent. Then, a pressure roller for a heat 
pressure fixing device having an elastic layer compris- 
ing the resultant heat-vulcanization type silicone rubber 
was prepared in the same manner as in Example 12. 

The polyether-modified silicone oil used herein was 
SF 8410 (mfd. by Toray Silicone K.K.), and the molec- 
ular sieves were "13X" (mfd. by Union Carbide Co.) 
having an oil absorption of about 20 ml/100 g. 50 wt. 
parts of the polyether-modified silicone oil was used 
with respect to 100 wt parts of the molecular sieves 
(Le., about 50 ml of the silicone oil was used per 100 g 
of the molecular sieves). 

COMPARATIVE EXAMPLE 15 



tion of at least 100 ml/100 g, wherein the liquid antista- 
tic agent is releasably contained by the porous inorganic 
fine powder such that the liquid antistatic agent is grad- 
ually emitted from the powder and supplied to the or- 
5 gaiiic polymer during use to enhance an image fixing 
capability of said elastic revolution body. 

2. An elastic revolution body according to claim 1, 
wherein the organic polymer comprises an addition 
reaction-type silicone rubber. 
10 3. An elastic revolution body according to claim 1, 
wherein the organic polymer comprises an un vulcan- 
ized rubber. 

4. An elastic revolution body according to claim 3, 
wherein the organic polymer comprises an unvulcan- 

15 ized silicone rubber. 

5. An elastic revolution body according to claim 1, 
wherein the antistatic agent comprises a fluorine-con- 
taining surfactant. 

6. An elastic revolution body according to claim 5, 
A pressure roller for a heat pressure fixing device 20 wherein the antistatic agent comprises a fluorine-con- 
having an elastic layer comprising the heat-vulcaniza- taming surfactant selected from the group consisting of 
tion type silicone rubber prepared in Comparative Ex- perfluoroallcylcarboxylic acid ester, perfluoroalltyl- 
ample 1 1 was prepared in the same manner as in Exam- polyoxyethyleneethanol, perfluoroallcylcarboxylic acid 
pie 12. salt, perfluoroalkylammonium salt, perfluoroalkyl- 

The pressure rollers obtained in Examples 13 and 14, 25 betaine, perfluoroalkylamine oxide, perfluoroalkylethy- 
and Comparative Examples 13, 14 and 15 were respec- lenc oxide adduct, perfluoroalkylphosphoric acid ester 
tively disposed in a heat pressure fixing device as shown and non-dissociative perfluoroalkyl compound, 
in FIG. 1, and a fixing test was conducted while sheets 7. An elastic revolution body according to claim 1, 
of paper were continuously passed through the fixing wherein the antistatic agent comprises a polyethermodi- 
device. Referring to FIG. 1, the fixing roller 1 used 30 fied silicone oil represented by the following formula: 
herein was one comprising an aluminum core bar with 
an outside diameter of 20 mm and a 15 microns-thick 
terra-fluoroethylene resin layer covering the core bar. 
< Fixing conditions > 

Controlled temperature of fixing roller surface: 150° 35 

C 

Clamping pressure between fixing roller and pressure 
roller: 6 kgf 

Supplied paper: A-4 size transfer paper (plain paper) 
on which an unfixed toner image corresponding to a test 40 
pattern was formed. 

Paper supply speed: 4 sheets/min. 

The results are shown in the following Table 7. 

TABLE 7 



CHj— Si— O-J-Sr 
CH 3 



CH 3 



CH 3 



CHj 
Si— C 



CH 3 
"Si— CH 3 
CH 3 



CHzCHiCHjOtoH^MCsHtOhR 



wherein R denotes hydrogen atom or an alkyl group; m 
denotes zero or a positive integer; n denotes a positive 
integer; and a and b respectively denote zero or a posi- 
tive integer while a and b are not simultaneously zero. 



Winding characteristic 
of transfer paper 



Attachment of toner 



Example 13 

Example 14 

Comparative 
Example 13 
Comparative 
Example 14 
Comparative 
Example 13 



No winding was observed 
after 50jOOO sheets 
No winding was observed 
after 50,000 sheets 
Winding occurred at the 
time of 4,000 sheets 
Winding occurred at the 
time of 10,000 sheets 
Winding occurred al the 
time of 11,000 sheets 



No toner attachment was observed 

after 50,000 sheets. 

No toner attachment was observed 

after 50,000 sheets 

Toner attachment occurred at 

the time of 1,000 sheets 

Toner attachment occurred at 

the time of 7,000 sheets 

Toner attachment occurred at 

the time of 8,000 sheets 



What is claimed is: 

1. An elastic revolution body having a layer charac- 
terized by its elasticity, said layer comprising an organic 
polymer composition obtained by thermally molding a 60 
mixture comprising: (a) an organic polymer comprising 
a silicone rubber and (b) a porous inorganic fine powder 
having an average particle size of 1-70 microns and 
carrying a liquid antistatic agent dispersed in said or- 
ganic polymer, said liquid antistatic agent being selected 65 
from the group consisting of a surfactant, a polyether- 
modified silicone oil and an amino-modified silicone oil; 
said porous inorganic fine powder having an oil absorp- 



8. An elastic revolution body according to claim 1. 
wherein the antistatic agent comprises an amino-modi- 
fied silicone oil represented by the following formula: 



f 1 ' J>l[r j 1 r» 
J Mil T* 

CHiCHjCHjNHCHiCftNHi 
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wherein R denotes — CH3 or — OCH3, and m denotes 
zero or a positive integer, and n denotes a positive inte- 
ger. 

9. An elastic revolution body according to claim 8, 
wherein the antistatic agent comprises an ammo-modi- 
fied silicone oil represented by the following formula: 



CH, 

R— Si— 
I 

R 



CH, 

•Si— o- 



rtn» 



CH2CH2CH2NH2 



wherein R denotes — CH3 or — OCH3, and m denotes 
zero or a positive integer, and n denotes a position inte- 
ger. 

10. An elastic revolution body according to claim 1, 
wherein the porous inorganic fine powder has an ofl ^ 
absorption of 200-800 ml/ 100 g. 

11. An elastic revolution body according to claim 10, 
wherein the porous inorganic fine powder has an oil 
absorption of 300-600 ml/100 g. 

12. An elastic revolution body according to claim 1, 25 
wherein the porous inorganic fine powder has an aw- 
age particle size of 1-40 microns. 

13. An elastic revolution body according to claim l t 
wherein the porous inorganic fine powder comprises 
gyrolite-type calcium silicate powder having an oil 
absorption of 200-800 ml/100 g. 

14. An elastic revolution body according to claim 1, 
wherein the porous inorganic fine powder comprises 
spherical porous silica fine powder having an oil ab- 
sorption of 200-800 ml/100 g. 

15. An elastic revolution body according to claim 1, 
wherein the porous inorganic fine powder comprises a 
spherical powder obtained from volcanic asb and hav- 
ing an oil absorption of 200-800 ml/100 g- 

16. An elastic revolution body according to claim 1, ^ 
wherein the antistatic agent is carried on the porous 
inorganic fine powder in an amount of not less than 50 



ml and less than the oil absorption of the porous inor- 
ganic fine powder, per 100 g of the porous inorganic 
fine powder. 

17. An elastic revolution body according to claim 1, 
5 wherein the antistatic agent is carried on the porous 
inorganic fine powder in an amount of 2/5 XV to 
4.9/5 X V (ml) wherein V denotes the ofl absorption of 
the porous inorganic fine powder (ml/100 g), per 100 g 
of the porous inorganic fine powder. . 
10 18. An elastic revolution body according to claim 1, 
which comprises: (a) an un vulcanized silicone robber; 
(b) a fliiorine-containing polysiloxane having in its side 
chain a polyfluoroalkyl group and a functional group 
having a reactivity to the unvulcanized silicone rubber 
and (c) a porous inorganic fine powder carrying a liquid 
antistatic agent; said porous inorganic fine powder hav- 
ing an oil absorption of 100 ml/100 g or larger. 

19. An elastic revolution body according to claim 18, 
wherein the fluorme-containing polysiloxane is repre- 
sented by the following formula: 



15 



30 



35 



R R R R R 
II I II, 

R R W Z 3 R 



wherein Z 1 and Z 2 respectively denote a functional 
group capable of reacting with the unvulcanized sili- 
cone rubber, R denotes a substituted or unsubstituted 
alkyl, alkenyl or aryl group, W denotes a polyfluoroal- 
kyl group, a denotes an integer of 0-200, b denotes an 
integer of 1-100, and c denotes an integer of 0-50. 

20. An elastic revolution body according to claim 19, 
wherein Z 1 and Z 2 respectively denotes — CH=CHfc 
—OH or — (CH2)4— OH, W denotes (CJfeX/R/, 
— 0(CH 2 )*fR> — CKOCjF 6 )R/ ^CF 2 (OC3F 6 )OC3F7, 
or — OCF2(OC2F4MPCF2)/OC3F7, wherein d and f 
respectively denotes an integer of 1-20, e denotes an 
integer of 1-10, and R/ denotes a straight or branched 
chain polyfluoroalkyl group having 3-21 carbon atoms. 



45 



50 



33 



60 



65 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 

PATENT NO. : 5,102,741 
DATED : April 7, 1992 

INVENTOR(S) : TOSHIYUKI MIYABAYASHI Page 1 of 4 

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby 
corrected as shown below: 



COLUMN 3 



Line 50, "236842/1987. ■ should read —236842/1987). — , 
Line 57, "in" should be deleted* 
Line 67, "in" should be deleted. 



COLUMN 4 



Line 4, "particle" should read — particles — . 
Line 8, "particle" should read — particles — . 

COLUMN 7 

Line 29, "on" should read —in—. 

Line 31, "hardness" should read — hardness, — . 

Lines 32 and 33, "sion" should read --sion deteriorates causing— and 
'deteriorates" should be deleted. 

Line 44, "and" should read — and be — . 
Line 47, "powder" should read — powder. — . 

COLUMN IP 

Line 23, "500" (second occurrence) should read —(500--. 
Line 66, "ma" should read — may — . 

COLUMN 11 

Line 8, "integer" should read — integer. — . 

Line 53, "above mentioned" should read — above-mentioned — 
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It is certified that error appears in the above-identified patent and that said Letters Patent is hereby 
corrected as shown below: 



COLUMN 12 

Line 8, "there" should read — it — and 

"be" should be deleted. 
Line 9, H clear the" should read — clear how the — . 

COLUMN 13 

Line 14, "as" should read — a — . 

Line 48, "move" should read --more — . 

Line 63, "Example" should read — Examples — . 

COLUMN 14 

Line 32, "other-hand" should read — other hand — • 
COLUMN 16 

Line 6, "thereof" should read — thereof. — . 
Line 19, "disposed" should read — disposed. — . 

COLUMN 17 

Line 37, "are" should read — is — . 
Line 57, "in" should be deleted. 

COLUMN 18 

Line 9, "parts" should read — part — . 
Line 66, "part" should read — parts — . 
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It is certified that error appears in the above-identified patent and that said Letters Patent is hereby 
corrected as shown below: 


COLUMN 19 




Line 40, 


"in" (first occurrence) should be deleted. 


COLUMN 21 




Line 12, 
Line 28, 


"microns)," should read --micron),--, 
"retained" should read — retained. — . 


COLUMN 22 




Line 11, 
Line 14, 
Line 36, 


"sometime," should read --some time, — . 
"oil" should read —oil.--, 
"parts" should read — part — . 


COLUMN 24 




Line 43, 
Line 66, 


"parts" should read — part each — . 
"(comprising" should read — comprising — . 


COLUMN 25 




Line 1, "parts" (second occurrence) should read — part — . 
Line 65, "Example 7" (second occurrence) should read 
— Examples 7--. 

COLUMN 27 


Line 13, 
Line 26, 


"liquid" should read --liquids--, 
"liquid" should read — liquids—. 


COMJMN 28 




Line 24, 


"Wt." should read ~wt.~. 
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COLUMN 30 
TABLE 6, 



Example 10 
20 
73 
57 
590 " 



should 



Example 10 
30 
73 
57 
590 — . 



COLUMN 32 

Line 29, "polyetherraodi-" should read --polyether-modi- — . 
COLUMN 34 

Line 34, "denotes" should read -denote--. 

Line 38, "denotes" (first occurrence) should read — denote- 
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